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Sfflfcifcffift pPKQ-HSA tfjft&fl-gi* H SA »M 
#fc<$4fc 0 ffltt^&ftttftAittftA? 99%. 
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ATG AAG TOG GTA ACC TTT ATT TCC CTT CTT TTT CIC TTT AOC TCG 
1: met Jys tip val Uir phe ile ser leu leu pke leu phe" ser ser 

-20 -15 • -10 

CTT TAT TCC ACG OCT CTC TTT CCT CGA GAT OCA CAC AAG ACT G/\G 
16 ala tyr ser arg gly val phe arg arg asp ala liis lys ser glu 

' 5 . I 

GTT OCT CAT GOG TTT AAA GAT TIG CGA GAA GAA AAT TTC AAA CCC 
31: val ala liis arg phe lys asp leu gly glu . glu asn phe lys ala 

TTC CTG TTC ATT CCC TTT OCT CAC TAT CTT CAC CAC TCT CCA TTT 
46 leu val leu ile ala phe ala gin lyr leu gin gin cys pro phe 

GAA GAT CAT GTA AAA TTA GTG AAT GAA GTA ACT GAA TTT CCA AAA 
61: glu asp his val lys leu vol asn glu val thr glu phe ala lys 

ACA TGT GTT OCT GAT GAA TCA OCT GAA AAT TOT GAC AAA TCA CTT 
7d Hit cys val ala asp glu ser ala glu asn cys asp lys ser leu 

CAT ACC CTT TTT CCA GAC AAA TTA TCC ACA GTT CCA ACT CIT CGT 
91: his tlir leu phe gly asp lys leu cys tlir val ala thr leu arg 

GAA ACC TAT OCT GAA ATG OCT GAC lOZ TGI" OCA AAA CAA GAA OCT 
1GS glu Uu lyr gly glu met ala asp cya cys ala lyj» glu gJu pio 

GAG AGA AAT GAA TCC TIC TIG CAA CAC AAA GAT GAC AAC CCA AAC 
121: glu arg asn glu cys phe leu gin liis lys asp asp asn pro asn 

CTC CCC CCA TTG GTG AGA CCA GAG GTT GAT GIG ATG TCC ACT OCT 
136 leu pro arg leu val arg pro glu val asp • val met cys uV ala 

TTT CAT GAC AAT GAA GAG ACA TTT TIG AAA AAA TAC TTA TAT GAA 
151: phe liis asp asn glu glu thr phe leu lys lys tyr leu lyr glu 

ATT CCC AGA AGA CAT OCT TAC TTT TAT CCC CCC GAA CTC CIT TIC 
166 ile ala arg arg lus pro 1st phe tyr ala pro glu leu leu phe 

mi 
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jj ft js 

— > AJfiL*65fi cDNA ftj&ft: 

(1) AjKffF*ffl«fi& RNA MMtt 

#j» Trizol rna «ft«#J£«##8:, M+BAJEEffFfflia+a 

&& RNA ; 

(2) pre-HSA cDNA PCR ftftfrm 
*atge*P^HSASE5'?n3'a^?iJ, attgitt: 

51% 1 : 5 'CGGAATTCTTATAAGCCTAAGGCAGC 3' 

5 1 2 : 5 'CGGGATCCACCATGAAGTGGGTAACCTTTATTTCC 3 1 

W*SJRMA«fS*ailS& RNA Jfrgft, &$t§:^jSJAJfll»ese' 
pre-HSA cDNA , 

(3) 0rftl&W*B BamHl {££-5 ATG Zm%AT-& 
Kozak 5'CCACC3\ 3'*RftSBft»Jb*»*-- EcoRla ft 
jA. 

~* HSA #EJW«M£|SHN& ( Pichiapastoris ) ^#jgti* 
(OfiffiiSi&Btt pPKQ-HSA tfj**J3g: 

# PUC19-HSA £l$£tE#:+ pre-HSA SHtflSffi ifp £co*I 

3KR«JT, 1 %5RJI*t*»4>K, #ffl»/*tfria«:. 2Kb ft 

4k£.c<?// TGI iig&anflfi, i$SffW«SPSttSi. 

«s[jBfe*i&/s*fc dna . dna « £<>mtfi *n ecorx wnm 

&felhWL&m& pPKQ-HSA . 

(2)SiS®© pPIC9-HSA ffl P PlC9k-HSA ftjfag 

5' CGCTCGAAAAGGGATTTGGGAGAAGAAAATTTCAAA 3' 
ffl5l«I 3 ^P?|tl 1 >A PUC19-HSA ± PCR r*g HSAcDNA ftgt, @& 

MpPlC9®^S»> »4k£.co/f TGI «5^fflJ6. ^SC^W«* 
ttWiSffltt^Bt. *ffl«S»ffi*J*JBia[DNA. J9r»ffifi[ dna ffl 
■AfcoIW £co^l)R||«Ji0^agSm^ifttt PP1C9-HSA , 

S^^DNA , 5'AOXl primer *Q 3 \AOXl primer (Invitrogen ) , 

mfc&mm®. hsa cdna m. iM**=^*^kiE»«H« 

fl. gSJif^iiEM pP!C9-HSA flRi&ffl BamHim EcoR\m^^^\^ 
HSA SEfrJg, ieffllUBrWM pPIC9-HSA J^&ffl ScotflgS 
tttfEtfcg' HSA SHfr«, -^^taiil^^]^ pPIC9k®^iSS, 



nmmmi^mi dna , pm&m dna $ ^i^q Ec 0 Rmm®& 

£t#fi*SM© pPIC9k-HSA . 

(3) *fflJS«r pPKQ-HSA & tt^g^fflflg GS1 15(his4Mut *) 

pPKQ-HSA m pPIC9k-HSA /f .Sa/]n£ 
^/llgStfJ^tt-ffc. pPIC3.5k #1 pPIC9k JS&f§Ip)8l#J^ 

tttt, ®J/attffl]fS0i&#^^TSB7K I t'. KM Invitrogen, Pichia 
Expression Kit Instruction Manual (Version EJ^S^Sf 4fc GS1 15 

ttjEBL g MD ¥ffi&iE his+^SSE^ GS1 15/HSA 
S1B119 . 

(4) fi *fii£|$S jwc/ifo pastoris GS 1 1 5/HSA S 1 Bl 1 9 ;ftc*ffl l$#J^gj£ 

^juisaiw gsi 15/hsa mmmtm 3mi ypd 30 v 

300rpm «*i4«, UK 0.2% - 0.5%&ftl:&ft 50ml BMGY.30 *C , 
300rpm ig#M OD 600 4~7 .^'L>ftHMf 15ml »M BMMY 
S 20-30 -Cjg^#ig#, «24hriflf *5J 0.5mWL . & 
±?**PAPMSFM ImM, - 20 TC&#; 
= . *j&HSA«j#&ftSfl: 

«f 2L imjKm^mmmmmjnmmmftj'm lOKDa-soKDa 

W + Slfltttl»*fflc^ 50KDa fl5afll*tt*ffii!l 0.2L 
HSAlfe$^95%; 

(2) «ft**£#«g 50 r«igS> SflA 3 732 «jft 

(3) pharose ifcM£#& 

*ffiS»«*Kfe*«S«^iDASf*:(NH4)2S04M 20 %#if L ii 
(NH^SO^flStt Phenyi-Sepharose ft, ±#gfflTflB««5»MJStfi 
» OD 280 <0.01 J§St/fl;JciJ|:/ft, tt«ffl;XftKW HSA ffi, 
95%; 

©^C HSA SS^JSitJfllJS " Sepharose 4 1 0rftft*||£$ 

HSA ifift - Sepharose gfc£ HSA . 8£di»3b;fc HSA JggSJfc, 
JfcJKWAifciHftft*, £$SjI!I^ig 1993,9(l)69-73]^Tft^^HSA 
£»«*!|#MSlJI1LJ», il&gg^T Sepharose; 

®«*««f««#att*ftJRd»iiil HSA £g?$&mKa 
*" tt**iJRWMSail«»HSA, ®i&$>98%; 

fflrt + aaiL nfm«> 99%fftHSA , ®l&^> 98 %; 



teiffi&sM hsa mmM^m^mnm hsa 

-ft/HT tfcflJS* 1 0T&#fetfjB# CGMCC No 0349 . 



SpGS^K^ ( Pichia pastoris &&ftK8tQMk. 
AJlD-JtSSS ( HumanSerum Albumin , HSA ) fijfol&tiMI 

*^ifiL*nfe£^A*hig, J&ffflJffittffifME* 7kflt*nAfcB]ftL, 
XH«»*iiUff*tt* K2M&«l^ft*fi?iJRH. *t hsa iSttWfS'J^ 

atfiTSEWMS*. *n«fflaEaaiafflBa*4* hsa ]r«ajhi» 

hsa, fijtftiS*i. fffjte«*tt^»«*^lliBWW«*fiJ. 

HSA 3SHEM3IA£fflBu B?#* «L»m&«6«atT*JS. 
( Goodey,A.R.,TIBTECH 1993,8(1 1):430-433 ) HSA 

a^Mli. HSA£ffife##*nX!lk»&«FW«&l: 
* 1 %gfflBS&SG. *H&rtiti*> £*fe*«lffi. fiLAL ( Linulus 
Amoebocyte Lysate S&^A^Sl HSA 

JWIS^lSB?^ ( Pichia pastoris ) WJ|jS3bai|fi|^»ffl." A^flftS 
A#*«»*j*&WflEWft[Prcvatt, W.D. et al. ,1994 US Pat.533090t 
Ohmura, T. et.al., 1995, US Pat. 5440018 Ohda,T.et.al.,1997 US 
Pat.5612197 Sreekrishna ,K.et.al. 1998.US Pat.5707828]^ HSA ffi 

**t&A> *««5#«t*> Sfi**»WfifflffliaM«l3tWi*», 
S«fl:X1£tt»lSMJ*W hsa . 

DNA £$i5$ftJ:£. Klenow ^S^SEKW^ffiffl MrttfR #J 
^jGIBCOBRL ^fJJ^S. pP!C9, PicA/a pastoris GS1 15(his4 Mut + ) 
fclnvitrogen ^hJ^p, DNA J? ?iJ«£«flJfi:WTrizol RNAilhJliS 
frJftM)£ Promcga&E]. YNB ( W/O amino acid ) jgijg] D1FCO £ 

* « ^ 7 - # ffi 2t £ k ifiL $ & at e m emts-^s* 



RNA ; 

2, pre-HSA cDNA^jffift PCR fr*hr*l 
ffi«B»^HSA«@5^3'«^iJ, «tt-5l*h: 
51^1 1 : 5'CGGAATTCTTATAAGCCTAAGGCAGC 3' 
51 W 2 : 5 'CGGGATCCACC ATG AAGTGGGTAACCTTTATTTCC 3' 
Vm$LWAB&®m& RNA JfcJH DNA 

1 fP3l«l 2 &£ffc£j£AJiL«6ga pre-HSA 

cDNA . 

3 , PCR £j£ pre-HSA cDNA 69ff ^MiE 

BJfig klenow R^Bift#ttffl*ft.J»lHl«Ctt PCR^tlffl klenow 
a/ftttiaift^^tt. ?CRr^ Sma\ 

PUC19 WWa^ttlffft^coftTGl 

DNA , ffi&fiL®. DNA ffl 5amM fa EcoRL j£ihfiffljft 

m. puci9-hsa . misfem puci9 mfrtsm-wo » wi , »j£ 

pre-HSA W«ffiB*PiEtt*y!liftit5l«il«^»i5feW*ff 
n, ftg^B|-^i??il-^^HSASBg**-ScWSEft. ff?Jfft£P 
^KfWSf, AS* HSA pre-HSA « 

K&Sfiff y'JJSLH 1 (pre-HSA ^^fiMS/f ?»J). 

4 , 0rft*t2E 5'^^— 5am/^ f&.S , BamHi ttjftig ATG 2. 
|a]^~Kozakff?Jj 5'-CCACC-3\ jAL^ 2 ( ftft pre-HSA cDNA 5* 
«Kozakff?iJ). rJHRttfititeW^-^aiatt.*, #J£S 3 

( ft Jt pre-HSA cDNA 3 ' JUHfJOJ ) . 

HSA *EE#ilg^Bf« ( Pichia pastoris ) ^#J*i* 

1 , tt^iSJSS pPKQ-HSA ftftfe: 

J|§ PUC19-HSA ^ligQ^t pre-HSA SHM"Sffl BamHl jfq £coi?I 

pre-HSA SHUHIJOfS. ^mmMWm pPlC3.5K 
^£.co// TGl «SiSfflSa. jfe^at^W^KttWi&KttJE*. * 
fflttS$^&J8& DNA . gf»J8Ma DNA ffl tonifl « £co*I 5R» 
«jaE£ifc«ffl0M£ pPKQ-HSA . 

2 . SiiJRt£ pPIC9-HSA fp pPlC9k-HSA Wftj* 
«it?l*3: 

5' CGCTCGAAAAGGGATTTGGGAGAAGAAAATTTCAAA 3' 
JfSl^ 3 fP^lt) 1 hk PUC19-HSA ± PCR Vm HSA cDNA frgfc, V 



KjpPlC9©«t££, Sftt Exoli TGI sssaaa. ^^it^ws* 

«Wi8PHtt3;i*. *ffl««*fc«#ffifiDNA. 0r»ffittDNAJB 
ATiolTfp £co/?I3RBS-K}*rj*a6^aiSaj»3Bt pPlC9-HSA , 

jS^S® DNA , 5'AOXl primer fq 3'A0X1 primer (Invitrogen ) , 
aj^ifflffiS: HSA cDNA M*SJ? 5'J. ^WH^^£IE$WEH$ 

«. gtHj?8ftffiW PPIC9-HSA ffi&ffl Awn/Aft £^I^^0l(5C'& 
HSAS0M-S, ^fflffi|W|B6-aWpPlC9kJSSS8, $Hfc£.co/iTGl 

Jg® DNA , 0rflHfi& DNA ffl AfcolifP £toJWXKBI»££»«fflJKJ& 
pP!C9k-HSA . 

3 . mm%L pPKQ-HSA «4fc^*#«ifflBS GS1 15(his4Mut *) 
^BHt*i£Sc# pPKQ-HSA ft P PlC9k-HSA pP!C3.5K 
*P P PIC9Kffi±ffi^, ft-&G418iftttSE, *£*B»JSJ«fr, rT 

H-ftttmm^m^&mm&iR&^ft&mmrt G4is ttftttjatt 

WiMliSiigt pPKQ-HSA ft 
pPIC9k-HSA ffl Bg/lI6S«J£fctt'(fc. [WjBTt^^^c pPlC3.5k ft 

P pic9k mmwmmwts&ik* R/ftttasigttjfswfT****- 

JJcBB Invitrogen, Pichia Expression Kit Instruction Manual (Version E)3f 
ft%«ftGS115ffllia, &ff£*H*fc«G418ttYPD¥«. $#^F 
H G4 1 8 ifctttt Btt JE* , MD TttifcSE his+*S! GS 1 1 5/HSA 
Sifii£|^SlB119. 

4, SfflSEIt Pichia pastonsGS\]5fHSA-S\Bl\9famM#}M& 
ftlffii&fcliW GS1 1 5/HSA IffiSBflS&fl' 3ml YPD ifcflf, 30 *C 
300rpm igffiUfc, SW. 0.2% - 0.5%}g# J;}^ 50ml BMGY,30 *C , 
300rpmiS#MOD 600 4-7 .R^iftlfeSfkiJrf 15ml^?»«BMMY 
igfr^S*. S 20-30 'CM^^ig#, #24hrin?RM0.5ml/L. S 
B*R#, & 4 "CHis _t«JJDA PMSF M ImM , - 20 'C&ff . 20ml 
±»«f£ 10 % SDS-PAGE %», *§JHS*#^i: 
67KDa$P^^S:^^, M4. ( SDS-PAGE #*rr HSA WSli* ) . 
(I:24hr II:48hr II1:LMW SS#rt ) Westen-bldt # 

tffiIM**t HSA }/t#itt&£Stt. ^S5%WJ^±»?g* HSA £ 
*, M 5. ( HSA ) (1: ftjg HSA<500ug/ml, II: 

Bfe HSA300ug/ml , III- t*r£ HSA 1 00ug/ml,IV : HSA50ug/ml , 
V.VIl:48hr ) . HSA #M££*Pl&i 6 .m&BtftW HSA 



2 HSA ^fipr>***I 140mg/L . 

bmmy 4W«jBH**flE, £3SHS#&&ft*ttAi. HSA 

HSA tt$m»fte»tt£i|Ht, U.S. Pat. 

5440018, US Pat. 5369020]. mammm^mm^mmmm^m 

HSA . • 
HSA^KttflsJUS: 

i . +e*ff*tt 

2L«ffiS0|^Jg»«fife4aBaaS. fflSg^* 10KDa-50KDa 

m^^mmma^ soKDa w^#{£&*§$ij 0.2L itasm 

HSA > 95 % ; 

so t^jajg, jqa3 % 732 ^Kfe#re 

iftffi, #«E&20 %(NH 4 )2S04 J F#^Phenyl-Sepharosett, J:#Sffl 
¥««35t*Ma[ifJ*OD M o<0.01 , S3Cffl7X«. i&*ffl7X«M 
HSA IS. 95%; 

(1) ^HSA£B£f£JjtJflL*$- Sepharose M$1J* : ft 1 % OTftflfelg 
£»f8afc£tt HSA $t# - Sepharose HSA . HSA 
&m$.> t£2£WM£Xmtitm, ^tlXfl^Jg 1993,9(1)69-73]^ 

HSA ^^^a^MJAjM^iiilKSIg^T Sepharose ±; 

(2) «f«*Ji«f «Hfc»Slfl97XftBiii*aa "X hsa £»«MlfcJtL 

5 , amtti& 

^mmmt^&m±mwA : f'm ioKDa ^mmmmm 

fflft^Btefc. Pltf^fi > 99%M HSA , H|ift$ > 98 % • 
6 , 

m&fSM HSA HSA# P D P . 
K*SWA"feW»W HSA & 10 % SDS - PAGE SiiR^Sc, m 
^MfeSffi^fr^sfl, iftKK^f 99%, ^fiKfiE^-S-fiR, JaLH 8 

( SDS-PAGE fttirmittfi HSA ) . 



GS115/HSA-SIB119 , ®BftHEWrffi^lS»« /VcA/a pastoris , 
1998 ?5^50Sf "+!l1K£ttMtt«lRSA^ : tiitt^1tl 

^'fr" > 'KStS-^-^j CGMCC No 0349 . 

3EJ£0!l 1 pre-HSA cDNA 
«12 jEAffiWfflJfi, JSRBTrizol RNA ttS«ftJ£*f 

AKjiTifflifi 1 ? rna . mmz^m hsa s**q m, 

Sit? 1*1 ( Primer ) #Q~F: 

1: 5' CGGAATTCTTATAAGCCTAACCCAGC 3* 

2: 5* CGGGATCCACCATGAAGTGGGTAACCTTTATTTCC 3' 

vm&m\immi&& rna pcr &*t t^jjtAjfiLjsega 

pre-HSA cDNA . PCR fcfo#&0mXM ( Scharf S. J., In PCR 
protocol: A Guide to Method and Application, 2nd ed. New York, 
Academic Press, USA 1990 ) jgfr. Rfit*ft»: 

94 - C 3Ctt 45 

55°CiIAl^#, 

72*Ciift 1 # 30*1?, 
#40 HUP, ftg72*CftifilO*«». PCRj*««l KSKlRflMfe* 
tt^flftiiEe, ^/attffl^0*C. % BamHl , 3'iS^ EcoRl M 

PCR j^te. 

SJfR klenow ^RBtteSffiffilffii. PCR ^tlffi klenow 

JtK«£BM+¥. K/tM&IUtt^^*. fttt^PCR^ttig S3wl 



PUC19 ( Smalty ) lul 

5 xi£8M»W« 3ul 

T4 DNA j£#W(lu/ul) 1. 5ul 

55aw/(lu/ul) 0. 5ul 

PCR 5ul 

HjO 4ul 



dna . ffinmm dna ^ m e co r\ ^mm^^^mmm. 

PUC19-HSA . 

%m&\ 2 ^k&mi ppkq-hsa 

m PUC19-HSA 5£SI»^+ pre-HSA SBM"Kffl BamHl fP £cctfl 



;R8I#T. 1 %«BB«%a, fia/ftt&lHltttt 2Kb ft pre-HSA SEK" 
S- 0iftfrS^fflffllRl»«I«IpPIC3.5K*jS*fl:ffi», j£»&fiJW 
T: 

pPIC3. SKBamHl, EcoRl^]) lul 
5 x&S&WK 3ul 
T4 DNA SSBKlu/ul) 1. Sul 

pre-HSA 3ul 
HjO 6. 5ul 



BJUL«£tt 21 TCgft 5 /hat. JW»j^j*1M*4fc E. coli TGI 

DNA . flr^ffiffi DNA m BamH\ ft £cctfl 3KBS#j£&*#l;iaffi& 
pPKQ-HSA . 

3 3!i£Jg;& pPIC9K-HSA M#J]£ 

3|4tl 3 : 5' CGCTCCACAAAAGCGATTTGGGAGAAGAAAATTTCAAA 3' 
fflSltt 3 *P5|«| 1 ( JG,£i£ttl 1 )JA PUC19-HSA ± PCR IT* HSA cDNA 

tr^mnmmm 1 . »/*tfe«j&is]*c pcr s /^i ft 

j£«? fc »»'fti £ cd// TGI /ig&a&Q, ^fl^W SKfcJS&PH 

tt^si- *ffl«s/»fe*'j«®3ia dna . fmm& dna /s xhoi m e co r\ 
jm^^^mmm. ppic9-hsa . 
m 4 xho\ m ecori ^.mm^^mnm.^. mmm^ 

8#lfi DNA , 3£ ffl 5'A0X1 primer ft 3'AOXl primer 
( Invitrogen ) , S'JSfiM^S HSA cDNA W«ff5«J. «Jff*?fea 
JH Promega MJfiSffiJAit^jfrfc. aSWH^^^aEBiteKliSffi. 
ft«lJ?&iiEW PPIC9-HSA Mfiffl BamHl ft J?c<?/?I 6j"K#0i&'& HSA 
SBtfS, ^/Hffi[^W««pPIC9K co//TGl-« 

& dna . dna ffl ft a?<tfi RBS-a^^fSfflffia 

pPIC9K-HSA . 

ftfaSttSffl^&SSS pPKQ-HSA ft pPIC9K-HSA ft%m Sail l£ 
BgJU SSW^tt'ft, EWftStt pPIC3. 5K ft pPIC9K ffi&ttWmV}i& 
ttft. ^/Sltett^lH]ite?f?#l? J f^®7K't'. & Invitrogen ¥-Mfr 
^Sfft^fi^ ( Invitrogen , Pichia Expression Kit Instruction 



ManuaKVersion E> ) $»J# GS115 %5Hkfflffi. ft±.m*) 5ug *£14<ffc 
DMA 80ul GS115 %ftft*DI6«-&, 3£ffl Bio-Rad %»fttH% 

%$fflS*ft*: %£E 1500V, 25uF, 200f2 . % 

^4kJ te %^S»J?f^I!l--*ffifitl:35^fl : 1 3 . ^BPttA 0. 50ml ic»S# 
lmol/L lljSt», 30 *C#g— /JsBtf, JoA 0. 5mlYPD ( 10 g/L 

#, 20 g/L n es$, 2o g /L ) fs 30 -cftiaatt. nn^-i* 

£R'l>*Bfe±t&. AflA 300ul 2G»;k;§;#»#. lOOul 

G418 W YPD ¥tt (*£ G418 # 0. 5rag/ml, 1. Omg/ml, 
1. 5mg/ml ) , 30 *C 3 ~ 4 ^JgJ»K 14^81^ ft MD ¥«iJE his-HR 
9, 30 "C 2 ^SWPHtt^EPJfcjP/cAytf pastoris GS115/HSA ;£*§. 
K + G418 YPD ¥«±ttnttaiMteA HSA S@ 

J|*lBSiS£i5 M GSl 15/HSA S1B1 19 aBJfi^3pt> 3 ml YPDiStf, 

30 "C 300 r/min ffi^+iS#il^, W 0. 2 % ftWgjJDA"^ 5 Oral BMGY 
( 10 g/L 20 g/L 0.1 M«K^a^i«pH6.0, 

13.4 g/L YNB, 4 x lO^g/L 10 g/L ft 250 ml :tg 

^M4". 30 *C 300 rpm ig#M ODn.* 4-5 . 5000 rpm 4 

min . iftSftJBttffl 15 ml BMMY ( )|$ BMGY <f» 10 g/L ^^^^1 5 ral/L 
¥B?) *»fi»^S!l 150ml HftJK, 28 *C 300 rpm ft 24 

'hB*ttiJ0fF8?8| 5ml/L . 12 , 24 , 36 > 48 , 96 /JnH^# c 

4 *C 15000 rpm 10 min /g, ±?f £BPiOA PMSF M ImM, $-20 

6 HSA Mfr&gfc'lfc 

1 , ftHSA j5tJdL«»^t ffl lmg/ml ft HSA ( Sigma ) 
^^fi«?Wk*J&T^J«ftitftffidt3R«ft. »Jg« 3 ffiffi lmg/ml 

M hsa ^taK^^fiJPJ3lfl:/PJiPSift39£. ft 3 ifc»Daife«y§#itu 

2, t/i HSA-Sepharose 4B**PttiWfc J$^CK (ftft, 4P<£, 

5 + £$]X*I^ffi, 1993, 9 (1): 69-73 )fiJ#^S-Sepharose 
4B ftft. J»0E»W*tt HSA $tJll*ffl 0. lmol/L pH7. 5 ft^g^l+ffc 
iSflTiS, fflaWS»#Sdft 10 ODWml . # 40g tt^WKg- 
Sepharose 4B gcfj^ftDA 80ml it HSA l/tJUrt+i S 4 TC#|MS#il 

SJKffl 0. 5mol/L NaCl gfe^ 3 IfcJgitT, trC HSA-Sepharose J5 
160ml % 3. lmg/ml ftXM4fcffi#J lmol/L pH7. 4 Tris-HCl *t 



^fftjSWJPjlS^jgiST 0. 02 mol/L pH7. 2 9tM^Wi ( £ 

3 , rHSA WAiB%S:»S^rft Ut 2%£fetfc HSA trCJfiL* 

tt38Jffi«J&jSt£ift«JK, ,6#>FB«I£t*« HSA #fi ( 50- 
500ug/rol )fPf#«iJ#q a p§ 5ul , 120V 2 - 3 /hB^Mtn^ilf^M. 
«Ji;iH;ffi**M*«. ffl^*#p n pH*K^ HSA ^teM^f>*J^gS 

tisesa^iiftp^ HSA 
50000 it^M+s^F»aacagpj 0.2L. Foiin-®tf£^AS5£&$ij 

£g|?£, HSA^** 1.33mg/nil . 0l|Jc*> 95 %. 

5 , 100ml J&SSSSfifiJin&M 50 'cfeMWTmn 3. o 

6 , Phenyl-Sepharose jPKTKtt^ft * £ £f *£ tt * * 
100ml WPAHftJJtKftfil 20 HSA/(NH0iS04 »?Kfl[A«S 
m®¥-mtt Phenyl-Sepharose t£, ±#£ffl 2 flKtft¥«ttftft, 
SSifcffi^^B^SaB^gfcffl^^gtffii* tt*fflR^7X?*)!ft HSA . 
-&S^tff^W». Phenyl-Sepharose Atffi HSA it-ffcifi 10 ffi, 0$ 
«gil90% o 

7 . ASE*»Stff^tti K*JS«Ttt4fc HSA M 20ml 3B* 
0. Olmol/L , pH7. 2 «K«?+rS ( S 0. 9%^ft« ) i£#T . * HSA & 

Sepharose 4B 3tfPttf£j?IM 0. 1 mol/L pH2. 6 M Gly- 
HClggtf»&- 3mol/L«tSlKW. 0. Olmol/L pH7. 2 WWKSH'JS- 
0. 9%fMfc«jBfejfc. iiSigt/fT *M HSA ^® ( ffy 25ml ) i2A HSA % 
Wffi, HSA lit. jfcHSA»}SSDS-PACE%at« 

IfeMSB-^^o *#H$5fcJgffl 0. lmol/L pH2. 6Gly-HCl 

3mol/L€1ftB$W* 0. Olmol/L pH7. 2 gJKattffi- 0. 9K*Ufctftft& 
g£. HSA 98% 

8 , jH?jSflft£fc £»g#fS*26**(£*|30ml )& MWCO* 10000 
at$i«ti'hlBfttt«lKlfc. HSA0i&*> 95 %. 

9 , *$it«f* hsa ssiie/i-uKTift^si 

HSA o 
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TIT OCT AAA AG3 TAT AAA GOC 
181: phe aJa lys arg tyr lya " ala 

CCT GAT AAA OCr OCC ICC CIG 
1% ala asp lys ala ala cys leu 

CAT GAA OGG AAG GIT ICG TCT 
211: asp glu gly lys ala ser scr 

ACT CTC CAA AAA TTT GGA GAA 
226 ser leu gin lys phe gly glu 

err err. arc, act. gag aga ttc 

241: ala arg leu ser gin arg phe 

TOC AAG TTA CTG AG\ GAT CTT 
25a ser lys leu val thr asp leu 

CAT GGA GAT CTG CTT GAA TOT 
271: his gly asp leu leu glu cys 

AAG TAT ATC TOT GAA AAT CAA 
2SJ lys tyr ile cys glu asn gin 

GAG TGC TGr GAA AAA OCT C1G 
301: glu cys cys glu. lys pro leu 

GAA CTG GAA AAT GAT GAG ATG 
3lfit glu val gin asn asp glu met 

cct gat Trr err aw Acr aac 

331: ala asp phe val glu ser lys 

CCA AAG GAT GTC TTC TTG CCC 
34S ala lys asp val phe leu gly 

AGO CAT OCT GAT TAC TCT GTC 
361: arg his pro asp tyr ser val 

ACA TAT GAA ACC ACT CTA GAA 
376 thr tyr glu tlvr Uir leu glu 

CAT GAA IUC TAT OCC AAA GIG 
391: lus glu cys tyr ala lys val 
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OCT TTT ACA GAA TCI* TGC CAA OCT 
ala phe Uir glu cys cys glu ala 

TTG CCA AAG CIC GAT GAA CTT COG 
leu pro lys leu asp glu leu arg 

CCC AAA CAG AGA CIC AAG TUT CCC 
ala lys gin arg leu lys cys ala 

AGA OCT 1TC AAA OCA TOG CCA G1A 
arg ala ' phe lys ala trp ala val 

CCC AAA OTP GAG TTT OCA GA/\ GTT 
pro lys ala glu phe ala glu val 

ACC AAA GIC CAC ACG GAA 1GC 1UC 
Ihr lys val his Uu glu cys cys. 

OCT GAT GAC AGO CCG GAC CTT OCC 
ala asp esp arg ala asp leu ala 

GAT TCG ATC TCC AGT AAA CTG AAG 
asp ser ile ser ser lys leu lys 

TIG GAA AAA TCC CAC TGC ATT OCC 
leu glu lys ser his cys ile ala 

CCr OCT GAC TIG CCI" 1CA TTA CCI" 
pro ala asp leu pro scr leu ala 

GAT GIT TGC AAA A\C TAT GCI* GAO 
asp val cys lys asn tyr ala glu 

A1G TTT. TTG TAT GAA TAT OCA AGA 
met phe leu tyr glu tyr ala arg 

GIG (TIG CTG CTG AGA CTT GOC AAG 
val leu leu leu arg leu ala lys 

AAG IOC ICr OJO OCT CCA GAT OCT/ 
lys cys cys ala ala ala asp pro 

TIC GAT GAA TIT AAA CCI* CTT GIG 
phe asp glu phe lys pro leu val 
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GAA GAG CCr CAG AAT ITA'ATC AAA CAA AAT TGI" GAG CTT TTT GAG 
406 glu glu pro gin asn leu ile lys gin asn cys glu leu phe glu 

CAG CTT OTA GAG TAC AAA Tit: CAT, AAT (IT, CTA TTA GTT CTTT TAG 
421: gin leu giy glu tyr lys phe gin asn ala leu leu val arg tyr 

ACT AAG AAA GTA CDC CAA GIG TCA ACT CCA ACT CTT GIA GAG GTC 
43d thr lys lys val pro gin val ser Uir pro thr leu val glu vol 

TCA AGA AAC CTA CGA AAA GTG OX ACC AAA TGT TGT AAA CAT CCT 
451: ser arg asn leu gly lys val gly ser lys cys cys lys lus pro 

GAA CCA AAA AGA ATG COC TGT OCA GAA GAC TAT CTA TUC GIG GIC 
4C6 glu ola lys arg met pro cys ala glu asp tyr leu ser val vul 

CTG AAC CAG TTA TGT GTG TTG CAT GAG AAA ACG CCA GTA AGT GAC 
4St leu asn gin leu cys val leu liis glu lys thr pro val ser asp 

AGA GTC ACC AAA TGC TCC ACA GAA TOC TIG GTG AAC AUG CGA CCA 
4% arg val thr lys cys cys thr glu ser leu val asn arg nrg pro 

TCC TTT TCA OCT CTG GAA GTC GAT GAA ;\CA TAC GTT COC AAA GAG 
511: cys phe ser ala leu glu val asp glu Uir tyr val pro lys glu 

TTT AAT OCT GAA ACA TTC ACC TTC CAT CCA GAT ATA TGC ACA CTT 
52a phe asu ala glu Uir phe Uir phe his ala asp ile cys thr leu 

TOT GAG AAC, GAG AGA CAA ATC AAG AAA CAA ACT CTA CTT GTT GAG 
541: ser glu lys glu arg gin ile lys lys gin thr ala leu val glu 

CTT GTG AAA CAC AAG COC AAG CCA ACA AAA GAG CAA CTG AAA CCT 
55a leu val lys tiis lys pro lys ala Uir lys glu gin leu lys ala 

GTT ATG GAT GAT TTC OCA CCT TTT GTA GAG AAG TGC TGC AAG OCT 
571: val met asp asp phe ola ala phe val glu lys cys cys lys ala 

GAC GAT AAG GAG AOC TOC TTT OX GAG GAG GOT AAA AAA CTT GTT 
535: asp asp lys glu thr cys phe ala glu glu gly lys lys leu val 

CCT CCA AGT CAA CCT GCC TTA CCC TTA TAA 
601: ala ala ser gin ala ala leu gly leu • 
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5' GGA TCC ACC ATG AAG TOG GTA AOC TIT ATT TCC CTT CTT TTT 3' 
^ ^ met lys trp vol thr phc ale ser leu leu phc 

BamHl Kozakscq. 



5'— CGC TTA GGC TTA TAA GAA TTC CO— 3" 
ala leu gly leu • ^ 
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